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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax,
UWB, WPT and NFC

MODEL.: SM-F916B

SERIAL NUMBER: R3CN40CD4CE (RADIATED)

DATE TESTED: JUN 17, 2020 — JUL 24, 2020;

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart F Complies

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
%{,/ -
Junwhan Lee Sungeun Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. SUMMARY TABLE

FCC Part .. .. -
k Test Description Test Limit Test Condition | Test Result
Section
15.503(a) 10dB Bandwidth > 500 MHz Pass
15.517(e) . . .
15.521(q) Maximum Peak Power Spectral Density < 0dBm EIRP in 50 MHz BW Pass
15.517(c) Radiated Emissions Above 960 MHz See table in 15.517(c) for details Pass
- — Radiated
Radiated Emissions un the 1164 - 1240 MHz . .
15.517(d) and 1559 - 1610 MHz GPS Bands See table in 15.517(d) for details Pass
Emissions in restriced bands must
15.209 Radiated Emssions Below 960 MHz meet the radiated limits detailed in Pass
15.209
.. |AC Line Conducted Emssions . Power Line
15.207,15.251()) 150 kHz - 30 MHz < FCC 15.207 limits conducted Pass
15.519(a)(1) Shutdown Timing Requirements < 10s Radiated Pass

3. TEST METHODOLOGY

PwONE

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

ANSI C63.10-2013.

KDB 393764 D01 UWB FAQ v02

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the
test results sections.

218 Maeyeong-ro

E Chamber 1

| | Chamber 2

[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.
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5. CALIBRATION AND UNCERTAINTY

5.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.
5.2. SAMPLE CALCULATION
Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
28.9 dBuV/m = 36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB

P (dBm EIRP) = E (dBuV/m) — 95.2 dB

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
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6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax,
UWB, WPT and NFC. This test report addresses the UWB operational mode.

The EUT is a UWB transceiver with 2 TX antennas (Antl & 2) installed in a smart phone host
and operates on 6.5 GHz (Channel 5) and 8 GHz (Channel 9). Three signal configurations
(CONFIG SPO, SP1, SP3) are available for each ANT/CH setting. CONFIG 2 is not supported.

Worst Case Preamble ID (BPRF: 9 — 24 / HPRF: 25 — 32):
Peak EIRP & Average EIRP (BPRF: 9 / HPRF: 25), 10dB Bandwidth (BPRF: 10 / HPRF: 25)

ANT Channel CONFIG PRF Mode Packet Length
4
SPO BPRF 127
HPRF 127
4
. Sp1 BPRF 157
HPRF 127
4
Sp3 BPRF 127
Antl_ HPRF 127
Patch Antenna 4
SPO BPRF 127
HPRF 127
4
9 sp1 BPRF 127
HPRF 127
4
Sp3 BPRF 127
HPRF 127
4
SPO BPRF 127
HPRF 127
4
. Sp1 BPRF 127
HPRF 127
4
Sp3 BPRF 127
Ant2_ HPRF 127
LDS Antenna 4
SPO BPRF 127
HPRF 127
4
9 sp1 BPRF 127
HPRF 127
4
Sp3 BPRF 127
HPRF 127
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DATE: JUL 29, 2020

i. Worst Axis condition

The fundamental and radiated spurious emission were investigated in three orthogonal
orientations X, Y and Z, it was determined that below orientation was worst-case orientation
for each band.

Antl_CH5 - Open - Open
Antl_CH9 Half - Half -
Ant2_CH5 - Half - Half
Ant2_CH9 - Full - Full

ii. Foldable condition
The fundamental of the EUT was investigated in three foldable conditions
(Open, Half-folded, Full-folded).

Open

Full-folded

Half-folded
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6.2. DESCRIPTION OF AVAILABLE ANTENNAS

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes an internal antennas, with Antenna 1’s maximum gain of

Frequency ANT1 ANT2
Band Gain Gain
[MHZz] [dBi] [dBi]
CH5
6500 2.56 -2.21
CH9
8000 3.44 1.25

“PATCH ANTENNA” and “LDS ANTENNA” as indicated in antenna specification are written as
ANT 1 and ANT 2 in this report.

6.3. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

For ANT 1 (Patch) CH5, the fundamental of the EUT was investigated in three orthogonal
orientations X, Y and Z it was determined that Z orientation was worst-case orientation;
therefore, all final radiated testing was performed with the EUT in Z orientation.

For ANT 1 (Patch) CH9, the fundamental of the EUT was investigated in three orthogonal
orientations X, Y and Z it was determined that Y orientation was worst-case orientation;
therefore, all final radiated testing was performed with the EUT in Y orientation.

For ANT 2 (LDS) CHS5, the fundamental of the EUT was investigated in three orthogonal
orientations X, Y and Z it was determined that Z orientation was worst-case orientation;
therefore, all final radiated testing was performed with the EUT in Z orientation.

For ANT 2 (LDS) CH9, the fundamental of the EUT was investigated in three orthogonal
orientations X, Y and Z it was determined that Z orientation was worst-case orientation;
therefore, all final radiated testing was performed with the EUT in Z orientation.

MIMO does not support.
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6.4. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
Support Equipment List
Description Manufacturer Model Serial Number FCC ID
Charger SAMSUNG EP-TA800 R37MBEVGPB7SE3 N/A
Data Cable SAMSUNG EP-DG980 N/A N/A
/O CABLE
170 Cable List
Cable No. Port # of identical Connector Cable Cable Remarks
ports Type Type Length(m)
1 DC Power 1 C Type Shielded 1.1m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable UWB mode.

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP) 50cm for Spurious, 3m for EIRP.

Adaptor

AC Main

L

3m SAC
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7. MEASUREMENT METHOD

10 dB BW : ANSI C63.10-2013, Section 10.1 / FCC Part §15.503(a)

Peak power and maximum average emissions: ANSI C63.10-2013 Section 10.3, 15.519(c)(e)

Cessation time: 15.519(a)(1)

Radiated measurement procedure: ANSI C63.10-2013, Section 10.3

AC Power Line Conducted Emission: ANSI C63.10-2013, Section 6.2
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DATE: JUL 29, 2020

8. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment List
Description Manufacturer Model S/N Next Cal. Date
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-08-20
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-06-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7004-10 2 08-06-20
Attenuator PASTERNACK PE7087-10 A009 08-08-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
Low Pass Filter CH5 Wainwright WLKX12-5400-5940-18000-60ST 1 05-14-21
Instruments
Low Pass Filter CH9 Wainwright WLKX10-6400-7424-18000-60ST 1 05-14-21
Instruments
High Pass Filter CH5 Wainwright WHW2-7100-10000-18000-40CD 2 05-14-21
Instruments
High Pass Filter CH9 Wainwright WHW2-8165-11500-21000-40CD 11 05-14-21
Instruments
LISN R&S ENV-216 101837 08-09-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-02-21
UL Software
Description Manufacturer Model Version
Radiated software UL UL EMC Ver 9.5
AC Line Conducted software UL UL EMC Ver 9.5
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9. ANTENNA PORT TEST RESULTS

9.1. 10 dB BANDWIDTH

LIMITS

FCC §15.503

(a) UWB bandwidth. For the purpose of this subpart, the UWB bandwidth is the frequency band
bounded by the points that are 10 dB below the highest radiated emission, as based on the
complete transmission system including the antenna. The upper boundary is designated fH and
the lower boundary is desighated fL. The frequency at which the highest radiated emission
occurs is designated fm.

(b) Center frequency. The center frequency, fc, equals (fH + fL)/2.

(c) Fractional bandwidth. The fractional bandwidth equals 2(ft—fL)/ (f1 + fL).

(d) Ultra-wideband (UWB) transmitter. An intentional radiator that, at any point in time, has a
fractional bandwidth equal to or greater than 0.20 or has a UWB bandwidth equal to or greater
than 500 MHz, regardless of the fractional bandwidth.

FCC 815.519

(b) The UWB bandwidth of a device operating under the provisions of this section must be
contained between 3100 MHz and 10,600 MHz.

Test Procedure

ANSI C63.10-2013 — Section 10.1

Test settings

1. RBW = 1MHz

2. VBW = 3MHz

3. Span was set wide enough to capture the 10dB points of the signal
4. Sweep = auto couple

5. Detector = Peak

6. Trace mode = Max hold

7. The trace was allowed to stabilize

RESULTS

Plots: worst cases were reported.
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9.1.1. 10dB BANDWIDTH MEASUREMENT

ANT |Channel | CONFIG [PRF Mode |fL. (MHz) |fH (MHZz) |fc (MHZz) |BW (MH2)
BPRF4 6143 6747.3| 6445.15 604.3
SPO  |BPRF127 6143 6747.2 6445.1 604.2
HPRF127 6139.5 6790.6| 6465.05 651.1
BPRF4 6143.5 6747.9 6445.7 604.4
CH5 SP1 BPRF127 6143.5 6751.1 6447.3 607.6
HPRF127 6122.7 6790.7 6456.7 668
BPRF4 6127 6790.1| 6458.55 663.1
SP3  |BPRF127 6126.7| 6790.3| 6458.5 663.6
Ant1 HPRF127 61234 6787.6 6455.5 664.2
Patch BPRF4 7676.4| 8180.1| 7928.25 503.7
SPO  |BPRF127 7676.7 8180.3 7928.5 503.6
HPRF127 7647.5 8257.5 7952.5 610
BPRF4 7676.3| 8180.2| 7928.25 503.9
CH9 SP1 BPRF127 7676.7 8180.3 7928.5 503.6
HPRF127 76474 8269 7958.2 621.6
BPRF4 76734 8268.6 7971 595.2
SP3 BPRF127 76734 8268.4 7970.9 595
HPRF127 7674.8 82689 7971.85 594.1
BPRF4 6232.2 6747 6489.6 514.8
SPO |BPRF127 6245.3 6747.8| 6496.55 502.5
HPRF127 6206.1 6829.5 6517.8 6234
BPRF4 6237.8 6747.7] 6492.75 509.9
CH5 SP1 BPRF127 6247.1 6751.1 6499.1 504
HPRF127 6207.7 6801.4| 6504.55 5937
BPRF4 6199.5| 6793.7| 6496.6 594.2
SP3 BPRF127 6199.4 6794.1| 6496.75 594.7
Ant2 HPRF127 6207.4 6796.8 6502.1 589.4
LDS BPRF4 77374 82449 7991.15 507.5
SPO  |BPRF127 77304 8242.9| 7986.65 5125
HPRF127 7710.1 8279.8[ 7994.95 569.7
BPRF4 77313 8244.3 7987.8 513
CH9 SP1 BPRF127 77304 8243.5| 7986.95 5131
HPRF127 7700.2| 82802 7990.2 580
BPRF4 7696.6 8278.9] 7987.75 582.3
SP3 BPRF127 7696.9 82789 7987.9 582
HPRF127 7701.3 8282.2 7991.75 580.9
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FCC ID: ASLSMF916B
9.1.2. 10dB BANDWIDTH PLOT

RESULTS
worst cases were reported.

- ANT1 Patch
CH5 CH9

Kevma Specm i a3 Ve Sy A Soepr =T
M : - s L v ] 0148145 P 20,2000
] Avg Type: Log-Pwr | Avg Type: Log-Pwr mace] 0
RO Fost -+~ Trig: FreeRun AvglHold: 20120 PG Fast ~+- Trig: FreeRun AvglHold: 20120 TrPE|M
IFGain-Low Atten: 6 dB IFGain-Low Atten: 6 dB cetfP P
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9.2. PEAK POWER AND MAXIMUM AVERAGE EMISSIONS

LIMITS

FCC §15.519

(c) The radiated emissions at or below 960 MHz from a device operating under the provisions of
this section shall not exceed the emission levels in §15.209. The radiated emissions above 960
MHz from a device operating under the provisions of this section shall not exceed the following
average limits when measured using a resolution bandwidth of 1 MHz:

Frequency in MHz EIRP in dBm

3100-10600 -41.3

(e) There is a limit on the peak level of the emissions contained within a 50 MHz bandwidth
centered on the frequency at which the highest radiated emission occurs, fm. That limit is 0 dBm
EIRP.

TEST PROCEDURE

ANSI C63.10 Clause 10.3.
Peak EIRP power is measured using RBW of 50 MHz.
The radiated emissions of 6 — 9 GHz frequency band are performed at 3meter test distance.

Test Notes

The EIRP in dBm was calculated from the measurement Field Strength in dBuV/m by
applying a -95.2dB correction factor to the Field Strength level.

RESULTS

Plots: worst cases were reported.
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9.2.1. MAXIMUM PEAK AND AVERAGE POWER

Peak Power Peak Limit . AV Power AV Limit .
ANT | Channel | CONFIG | PRF Mode Margin Margin
(dBm/50MHz) | (dBm/50MHz) (dBm/MHz) | (dBm/MHz)
BPRF4 -2.38 0 2.38 -44.6 -41.3 33
SPO BPRF127 -4.62 0 4.62 -44.48 -41.3 3.18
HPRF127 -121 0 121 -44.46 -41.3 3.16
BPRF4 -2.92 0 2.92 -43.33 -41.3 2.03
CH5 SP1 BPRF127 -5.65 0 5.65 -44.18 -41.3 2.88
HPRF127 -13.87 0 13.87 -44.25 -41.3 2.95
BPRF4 -11.76 0 11.76 -42.85 -41.3 1.55
SP3 BPRF127 -11.77 0 11.77 -42.86 -41.3 1.56
Ant1 HPRF127 -12.21 0 12.21 -43.14 -41.3 1.84
Patch BPRF4 -3.58 0 3.58 -44.06 -41.3 2.76
SPO BPRF127 -6.16 0 6.16 -43.97 -41.3 2.67
HPRF127 -13.88 0 13.88 -435 -41.3 2.2
BPRF4 -4.38 0 4.38 -43.27 -41.3 1.97
CH9 SP1 BPRF127 -6.96 0 6.96 -43.68 -41.3 2.38
HPRF127 -13.98 0 13.98 -43.38 -41.3 2.08
BPRF4 -10.56 0 10.56 -42.83 -41.3 1.53
SP3 BPRF127 -12.46 0 12.46 -42.89 -41.3 1.59
HPRF127 -12.74 0 12.74 -43.32 -41.3 2.02
BPRF4 -3.19 0 3.19 -45.94 -41.3 4.64
SPO BPRF127 -5.52 0 5.52 -44.32 -41.3 3.02
HPRF127 -12.35 0 12.35 -44.15 -41.3 2.85
BPRF4 -3.38 0 3.38 -44.49 -41.3 3.19
CH5 SP1 BPRF127 -5.94 0 5.94 -44 -41.3 2.7
HPRF127 -13.54 0 13.54 -43.78 -41.3 2.48
BPRF4 -13.21 0 13.21 -44.28 -41.3 2.98
SP3 BPRF127 -13.03 0 13.03 -44.34 -41.3 3.04
Ant2 HPRF127 -13.13 0 13.13 -44.08 -41.3 2.78
LDS BPRF4 -2.83 0 2.83 -44.22 -41.3 2.92
SPO BPRF127 -5.31 0 5.31 -43.13 -41.3 1.83
HPRF127 -12.84 0 12.84 -43.09 -41.3 1.79
BPRF4 -3.63 0 3.63 -43.11 -41.3 1.81
CH9 SP1 BPRF127 -6.08 0 6.08 -43.03 -41.3 1.73
HPRF127 -14.01 0 14.01 -43.03 -41.3 1.73
BPRF4 -1 0 11 -43.05 -41.3 1.75
SP3 BPRF127 -10.84 0 10.84 -43.1 -41.3 1.8
HPRF127 -12.67 0 12.67 -43.61 -41.3 2.31
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MAXIMUM PEAK AND AVERAGE POWER PLOTS
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9.3. CESSATION TIME

LIMITS

FCC 815.519(a)(1)

A UWB device operating under the provisions of this section shall transmit only when it is
sending information to an associated receiver. The UWB intentional radiator shall cease
transmission within 10 seconds unless it receives an acknowledgement from the associated
receiver that its transmission is being received. An acknowledgment of reception must continue
to be received by the UWB intentional radiator at least every 10 seconds or the UWB device
must cease transmitting.

TEST PROCEDURES

Transmissions are monitored for two cases:
1. The smart phone ends the UWB link.
2. The EUT ends the UWB link.

RESULTS

Please see the next page
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Case 1: Smart Phone ends the UWB link

ﬁ Keysight Spectrum Analyzer - Swept SA EI@

RL [ RF [500 DC ] [ [ SENSE:INT] [ ALIGN AUTO | 04:17:18 PMJul 24, 2020
|— Avg Type: Log-Pwr TRACE 3456
PNO: Wide - 1rig: RF Burst TYPE[ WA
IFGain:Low Atten: 6 dB oeT|P
Ref Offset 21.48 dB AMkr27.193 s
-0.34 dB

10 dBidiv.  Ref 11.48 dBm
Log

1.48

-8.52

-18.8

-84

-l 3 0

-48.5
£8.5
B85
785
Center 8.000000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 3.0 MHz Sweep 30.00 s (40001 pts)
[MKRIMODE[TRCISCLL x| Y | FUNCTION | FUNCTIONWIDTH FUNCTION VALUE i
1 N t 0.000s -48.79 dBm
A3 t (A) 7.193 s (A) -0.34dB
3 F t 4.705s -48.50 dBm
4
5 E
6
7
8
9
10 T
11 L
4 | 11l +
MSG STATUS

Marker 1: EUT and smart phone are linked.
Marker 3: Smart phone ends UWB link.

Marker 2A3: EUT ends UWB link within 10s.

EUT detects “Smart Phone ends UWB link” and ceases transmitting within 10 seconds.
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Case 2: EUT ends the UWB link

ﬁ Keysight Spectrum Analyzer - Swept SA EI@

RL [ RF [500 DC ] [ [ SENSE:INT] [ ALIGN AUTO | 04:52:23 PMJul 21, 2020
|— Avg Type: Log-Pwr TRACE[1[ 23456
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[WRMODHTRCISC] X | Y | FUNCTION | FUNCTIONWIDTH FUNCTION VALUE -
1 N t 0.000s -49.30 dBm
A3 t (A} 10.00s (A) 1.33dB
3 F t 2966 s -49.46 dBm
4
5 =
6
7
8
9
10 0
1 8
4 | 11 +
MSG STATUS

Marker 1: EUT and smart phone are linked.
Marker 3: EUT ends UWB link.

Marker 2A3: “10s” after EUT ends UWB link.

EUT ceases transmitting within 10 seconds.
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10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE
LIMITS
FCC §15.205 and §15.209
Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uVv/m) Measurement Distance (m)
0.009 - 0.490 2400/ F (kHz) 300
0.490 - 1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806
MHz. However, operation within these frequency bands is permitted under other sections of this part, e.g.
88 15.231 and 15.241.

FCC Part 15.205 (a): Only spurious emissions are permitted in any of the frequency bands listed below :

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~515 14.47 ~ 14.5
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35~5.46 15.35 ~ 16.2

2.1735 ~ 2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4.125 ~ 4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 8.025~ 8.5 22.01~23.12
4.17725 ~ 4.17775 13.36 ~ 13.41 156.52525 1718.8 ~ 1722.2 9.0~9.2 23.6~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 93~95 31.2~318
6.215 ~ 6.218 16.69475 ~ 16.69525 162.0125 ~ 2310 ~ 2390 10.6 ~ 12.7 36.43~36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.17 2483.5 ~ 2500 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 167.72 ~ 173.2 2655 ~ 2900
8.291 ~ 8.294 37.5~38.25 240 ~ 285 3260 ~ 3267
8.362 ~ 8.366 73~74.6 322~3354 3332~ 3339
8.37625 ~ 8.38675 74.8~75.2 399.90 ~ 410 3345.8 ~ 3358
608 ~ 614 3600 ~ 4400
960 ~ 1240

= FCC Part 15.205(b) : The field strength of emissions appearing within these frequency bands shall not
exceed the limits shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in 815.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-
peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in §15.35 apply to these
measurements.
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» FCC Part 15.517 (c): The radiated emissions at or below 960 MHz from a device operating under the
provisions of this section shall not exceed the emission levels in §15.209. The radiated emissions above
960 MHz from a device operating under the provisions of this section shall not exceed the following
average limits when measured using a resolution bandwidth of 1 MHz:

Frequency range (MHz) EIRP in dBm
960-1610 -75.3
1610-1990 -53.3
1990-3100 -51.3
3100-10600 -41.3
Above 10600 -51.3

» FCC Part 15.517 (d): In addition to the radiated emission limits specified in the table in paragraph (c) of
this section, UWB transmitters operating under the provisions of this section shall not exceed the
following average limits when measured using a resolution bandwidth of no less than 1 kHz:

Frequency range (MHz) EIRP in dBm
1164-1240 -85.3
1559-1610 -85.3
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. The antenna to EUT distance is 0.5 or 3 meters. The EUT is
configured in accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz (120kHz for
emissions in the GPS), then the video bandwidth is set to 3 MHz (500kHz for emissions in the
GPS)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9kHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Although these tests were performed other than open field test site, adequate comparison
measurements were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. SPURIOUS EMISSION 1 GHz - 6 GHz
TX Antenna 1 Patch

CHANNEL, CH5
HORIZONTAL RESULT

_UL SUWON Lab Chomber | 2828 Jul 21 18:@1:19
g]
Radiated Emissions
i Praject Number:4785497384
—18p- Cli=nt:Samsung
Config:EUT
Mode : OWB_Ant1_CHS
—zd Tested by:22933
,EB .
3 98
;
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¢ -50@
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-86 5
1 =
5
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Sed [=1=]E]e)
Frequency (MHz)
E’Mge MKz ﬁB}dUE\I X R?ffﬁtlr\ Dat/Rvg Hnde_ ?«999 fle wap.s"’\ade Pnsil\or\l fange (MHz) FEAUEY Ref/Attn  Det/Rvg Hods Suzep Fis  BSups/Mode  Position
_UL SUWON Lab Chomber | 2028 Jul 21 18:@1:19
a]
Radiated Emissions
i Praject Number:4785497384
—18p- Cli=nt:Samsung
Config:EUT
; Mode : DWB_Ant1_CHS
=28 Tested by:22933
- EB -t S
R
\_I
5
i -5@
~ FCC 15.819(c) EIRP RMS(cBm
z
g 6O
N ; PR
_TP] O S L A
5
o
-8d L5
4 Q
o
98
Sed e8ea
Frequency (MHz)
Range (Mz3 FEUBU Fef/attn  Dat/fvg Mode Sucep Ptz fups/fode  Fosition Farge (Miz) [Emr Ref/httn  Det/hvg Hods Sucep Fis  ®upsifode  Position

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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Trace Markers

Marker Frequency R?:;?r:g Det 3117_00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CHS5_LPF(dB] %’e’éﬁ? FCC 15.519(c) EIRP Margin Azimuth Height Polarity

(MHZ) (éBm) (o, RMS(dBm) (d8) (Degs) (cm)

332.96 -75.36 R 9. -36.4 -15.1 5 2 -85.71 -7 -10.46 0 165 H
063.76 -76.52 R 1. -34.9 3 -83.6: -6: -22.32 108 165 H
5465.76 77.91 R 34, 30.7 2.1 756 3 3431 180 165 H
327.92 753 R 9. -36. 2 -85.8 -7 105 36 165 Vv
048.64 -75.17 R 1. -34. 3 -82.27 -6: -20.97 144 165 Vv
5425.44 -78.18 R 34, -30. 2 -75.88 -4 -34.58 252 165 Vv

RMS - RMS detection
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CHANNEL, CH9

HORIZONTAL RESULT
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3
_80 = cperri
1 -
. B O .
98
568 fefz]a]5}
Freguency (MHz)
Range (23 [ Fef/attn  Dat/fvg Mode Sucep Pto  fupsifode  Fosition Farge (iz) [0 Ref/Attn  Det/vg Hods Sucep Fle  ®upsifode  Position
1:958-6008 THC-6dB) /30 1818 AJER/Par Avg(RMS. 5. 2a/MH: 1821 M 44 dege TES
_UL SUWON Lab Chomber | 2820 Jul 21 14:15:44
H Rodicted Emissions
Praject Number:47859497384
S Client: Samsung
‘ Config:EUT
Mode : OWB_Ant1_CHI
B Tested by:22933
T ~4g-
Ll
It
a -5
o FCC 15.5190c) EIRP RMS(dBm)
T L S e e B
o T
5]
o
-80 .
4 8
O
98
Sed [S{s]E)s]
Frequency (MHz)
Range (NHz) REUUEW Fef/ttn  Det/Rvg Hodz Suesp. Ftz  fSups/Mode Fosition Range (MHz) FEA/UBY Ref/fttn  Det/fvy Hode Sussp Fiz  BSups/Mode  Fosition

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 4789497384-E9V2 DATE: JUL 29, 2020
FCC ID: ASLSMF916B

Trace Markers

Mieter Corrected
Marker Frequency

pies s on 117 cotears7 J— ot cor. (1) Conv Fact 09 s cirn | S | el ee vagn | pman ||y
1 1353.12 -75.39 RMS 29.6 -36.4 -15.6 118 2 -85.79 753 -10.49 0 165 H
04.08 -76.58 R 1. -34. -15. R 2 -83.68 -6 -22.38 0 165 H
68.16 -78.49 R 34. -30. 7 -76.89 -4 -35.59 0 165 H
48.08 -75.47 R 9. -36.. 2 -85.87 -7 -10.57 288 165 v
04.08 -76.71 R 1 -34. -15. K 2 -83.81 -6 -22.51 216 165 Vv
6 5768.16 -78.49 RMS 34.9 -30.2 -15.6 118 7 -76.89 -41.3 -35.59 324 165 \

RMS - RMS detection
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REPORT NO: 4789497384-E9V2
FCC ID: ABLSMF916B

DATE: JUL 29, 2020

TX Antenna 2 LDS

CHANNEL, CH5

HORIZONTAL RESULT

SUL SUWON Lab Chamber 1 2828 Jul 21 13:27:46
H Radicted Emissions
Fraoject Number:4785497384
B Client:Somsung
Conf ig:EUT
Mode : DUB_Ant2_CHS
2 B Tested by 22933
o Bl eeeefeneeeeeesssesssmse sttt L1 Lo ettt ettt et eeeerer et perereeeeseeenneeeeeeeeneee
1 ! (s S S S
t
Il
A
¢ -5 H
g
= FCC 15.5190c) EIRP RMS(dBm)
T S SO
3 _
T Bl eeeedeemeeeeeseesseses ettt Lttt et et
LA
-8a =] - - -
| S
N - _—
98
968 efs ol
Frequency (MHz)
Fange 23 RoUABM Faf/fitin  Det/fvg Hod= S Pie  fups/fode Position Farge () FEAUE Ret/fitin Det/ivg Mok Sueep Fi= Fupsifode Positim
1488 £a0e WC6dB) /M -IB8 AR AR 5.2uME 1B /WG 360 dege 165 <
SUL SUWON Lab Chamber 1 2828 Jul 21 13:27:46
H Radicted Emissions
Fraoject Number:4785497384
B Client:Somsung
Conf ig:EUT
Mode : DUB_Ant2_CHS
2 B Tested by 22933
o Bl eeeefeneeeeeesssesssmse sttt L1 Lo ettt ettt et eeeerer et perereeeeseeenneeeeeeeeneee
T L D b AT i——————————————————
a
It
a -5
2 FCC 15.5190c2 EIRP RMS(dBEm)
S SO
3 T
T Bl eeeedeemeeeeeseesseses ettt Lttt et et
5]
=1
-80 L
4 =}
o
98
968 ol
Frequency (MHz)
Range iz ReUAEM Faf /it Det/fvg Hod= S Fie  fups/fode Position Farge (#1z) [ Ret/fitin Det/ivg Mok Sueep Fi= Fupsifode Positim

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.

Page 35 of 67

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15F(04)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789497384-E9V2 DATE: JUL 29, 2020
FCC ID: ASLSMF916B

Trace Markers

Frequency Meter Corrected

Marker e R;ZBdlr;g Det 3117_00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CHS5_LPF[dB] R@dylnn)g Fee 1;’2%3;” EIRP M(:’Bg)'" ’}g'e";s')h H(‘Z',?")“ Polarity
327.92 7537 S 365 5 2 -85.87 7 1057 324 165 H
063.76 76.66 R 1 349 15, - 3 “83.76 © 2246 288 165 H
5465.76 = R 34 307 15, . 21 757 = 344 288 165 H
327.92 7544 R S 36 2 85.04 7 1064 252 165 v
048.64 756 R 1 34 3 82.7 - 214 180 165 v
5475.84 7788 R 34 30 21 75.48 = 3418 180 165 v

RMS - RMS detection
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REPORT NO: 4789497384-E9V2
FCC ID: ABLSMF916B

DATE: JUL 29, 2020

CHANNEL, CH9

HORIZONTAL RESULT

UL SUWON Lab Chamber 1 2828 Jul 21 14:37:14
Br—
: Rodicted Emissions
Froject Number:4785497384
B Client:Somsung
Config:EUT
Mode : OLB_Ant2_CHS
At e S Tested by:22933
o G eeeefenmeeneeeeeeeeses oo e et ettt eerenees e eeeee s seeeeenenae
3 —ael-
i
N
L -50
a
= FCC 15.5190c) EIRP RMS(dBm)
T e s T
3 _
B O 0t OO S SO SSSSSSSOR:SOSSOT
-80 4
1 -
: o o . -
9@
968 6606
Frequency (MHz)
fange (Miz) REUABU Ref/attn  Datifug Mods Sweep Pte fups/fode Fosition Fange (i) R/ Ref/Attn  Detifvg Mok Susep Fls  Foupsiode Position
1:958-6008 THC-6dB) /30 1818 AUER Avg(RHS 5. 2a/MH: 18 MR B dege 165 o
SUL SUWON Lab Chamber 1 2828 Jul 21 14:37:14
Br—
: Rodicted Emissions
Froject Number:4785497384
B Client:Somsung
Config:EUT
Mode : OLB_Ant2_CHS
2 B Tested by 22933
o G eeeefenmeeneeeeeeeeses oo e et ettt eerenees e eeeee s seeeeenenae
T ~4g-
Ll
]
& -50
2 FI 15.5190c) EIRFP RMSC(dBm)
T £ e s T
~ T
B O 0t OO S SO SSSSSSSOR:SOSSOT
=}
a
-8@ o
4 o
o
9@
968 6606
Frequency (MHz)
fange (Miz) REUABU Ref/Attn  Datifug Moo Seep Fte fups/fode Fosition Fange (i) T/ Ref/Altn  Detifvg Hods Susep Fls  Fupsiode Position

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specifica

tion limit.
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REPORT NO: 4789497384-E9V2 DATE: JUL 29, 2020
FCC ID: ASLSMF916B

Trace Markers

Frequency Meter Corrected

Marker e R;ZBdlr;g Det 3117_00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CH9_LPF[dB] R@dylnn)g Fee 1;’2%3;” EIRP M(:’Bg)'" ’}g'e";s')h H(‘Z',?")“ Polarity
1348.08 ~75.46 S 364 5 2 -85.86 7 1056 180 165 H
1988.16 7625 R 351 2 837 © 2045 288 165 H
5758.08 8.7 R 34 302 7 76.9 = “35.67 252 165 H
48.08 41 R S 364 2 8538 7 1051 288 165 v
83.12 7629 R 1 351 2 837 = -20.49 360 165 v
66.16 7857 R 34 302 7 7639 = 3567 360 165 v

RMS - RMS detection
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FCC ID: ASLSMF916B

10.2.2. SPURIOUS EMISSION 9 GHz - 18 GHz

TX Antenna 1 Patch

CHANNEL, CH5
HORIZONTAL RESULT

SUL SUWON Lab Chamber 1 2828 Jul 21 15:83:42
5] T
: Rodicted Emissions
. Froject Number:4785497384
B Client:Somsung
Config:EUT
Mode ' OLE_Ant | _CHS
2 B Tested by 22933
3 48
C
]
N
L -50 S -
< RMS LIMIT C(dBm)
C‘ES; O OO ERpPOTS
= 3
L S
-78t- 1 g ..........
o
-B@
9@
1 18
Frequency (GHz)
fange (623 REUABU Ref/attn  Datifvg Mods Sweep Pte fups/fode Fosition Fange (82) R/ Ref/Attn  Detifvg Mok Susep Fls  Foupsiode Position
1918 -G/ 208 AR/l Avg(RS)  Ba/Bk I e 72 dege 159 cn
laLJL SUWON Lok Chamber 1 28z8 Jul 21 15:83: 42
: Rodicted Emissions
8 FProject Number: 4783497384
-1 Client:Samsung
Config:EUT
Mode ! OWB_Ant1_CHS
-28 Tested by:22933
-36
L e i i S Bl i '
E
o
5 -5@ Lo .
- RMS LIMIT C(dBm)
~
8 -cp
6
O
-7P ettt et et n et e sttt s et s et et s et et nemt b et e et et e e eneeenen
s
et a
=14l
E15]
g 18 8
Frequency (GHz)
Ronge (6Hz) RRUABU Ref/Atin  Det/fvg Moo Sesp Pte fSupe/tbds  Fosition Fange (82) [EET Ref/flin  Det/fug Moo Suep Pis  Foups/tode FPosition

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 4789497384-E9V2 DATE: JUL 29, 2020
FCC ID: ASLSMF916B

Trace Markers

Mieter Corrected

varer | FRm | e oet s117 oouee7ar 096-16GH[ce] it Cor. (48) Con. Fact (48) UWB_CH,HPFide) Readg RuS LIIT gBm) Mergin A | OO gy
1 10.206 -86.07 RMS 37.5 -22.3 -15.6 11.8 16 -73.07 -41.3 -31.77 180 165 H
1.115 -85.77 R -21 -15.1 16 -71.5 -61. -10.27 324 165 H
7.595 -87.48 R 4 -16. -15.1 5 -66.41 -61.; -5.18 72 165 H
0.197 -86.13 R -22. -15. 16 -73.0: 41 -31.73 216 165 v
1115 -85.77 R -21. -15. 16 -71.5 -61. -10.27 36 165 Vv
6 17.595 -87.47 RMS 412 -16.9 -15.6 118 5 -66.47 -61.3 -5.17 36 165 Vv

RMS - RMS detection
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REPORT NO: 4789497384-E9V2 DATE: JUL 29, 2020
FCC ID: ABLSMF916B

CHANNEL, CH9

HORIZONTAL RESULT

SUL SUWON Lab Chamber 1 2828 Jul 21 15:36:89
5] T
: Rodicted Emissions
Froject Number:4785497384
B Client:Somsung
Config:EUT
Mode ' OLE_Ant | _CHS
A Tested by:22933
T OO
3 4o
i
N
L -50
g RMS LIMIT CdlBm
C‘ES; O OO ERpPOTS
- 2 2
5 B,
— TR e iiiiiii B ——————.
\ - —— — -
-Ba
9@
1 18
Frequency (GHz)
fange (623 REUABU Ref/attn  Datifvg Mods Sweep Pte fups/fode Fosition Fange (82) R/ Ref/Attn  Detifvg Mok Susep Fls  Foupsiode Position
1:9-18 1M(-6dB) /M 2848 AJER Avg(RHS /M 18 M 268 dege 165 ¢
SUL SUWON Lab Chamber 1 2828 Jul 21 15:36:89
5] T
: Rodicted Emissions
Froject Number:4785497384
B Client:Somsung
Config:EUT
Mode ' OLE_Ant | _CHS
2 B Tested by 22933
T OO
PR =
Ll
t
a -5 -
- =M IMIT Bm
i
L T L i ———
- g
-
— 7R ik, C$6 Mt st il I = liEB i
o
-Ba
9@
] 1 18
Frequency (GHz)
fange (623 REUABU Ref/Attn  Datifug Moo Seep Fte fups/fode Fosition Fange (82) T/ Ref/Altn  Detifvg Hods Susep Fls  Fupsiode Position

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 4789497384-E9V2 DATE: JUL 29, 2020
FCC ID: ASLSMF916B

Trace Markers

Meter Corrected Margin Azimuth Height

Marker F'?gﬁ,sz”)cy R&;-nnf Det 3117 00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CH9_HPF[dB] we@a!a’-"n)g RMS LIMIT (dBm) @8 (0egs) o Polarity
124 -85.55 22 - 1 72.95 - -11.65 108 165 H
956 -87.45 R 4 -18 - 2 -67.35 -61. -6.05 252 165 H
-87.55 R 4 -16.7 4 -66.45 -61. -5.1! 0 165 H
856 R 22 1 73 6L 11 360 165 v
87.51 R 4 18 2 67.41 6L 6.1 288 165 v
-87.54 Rl 412 -16.7 4 -66.44 -61. -5.14 180 165 \

RMS - RMS detection
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REPORT NO: 4789497384-E9V?2 DATE: JUL 29, 2020
FCC ID: ASLSMF916B
TX Antenna 2 LDS

CHANNEL, CH5
HORIZONTAL RESULT

SUL SUWON Lab Chamber 1 2828 Jul 21 15:18:37
z] :
H Rodicted Emissions
Froject Number:4785497384
B Client:Somsung
Config:EUT
Mode : DWB_Ant2_CHS
A Tested by:22933
3 -4
5
N
c -5@ S -
< RMS LIMIT C(dBm)
C‘ES; O OO ERpPOTS
= 3
: B
—78 - ; 1 B et e e nert b ettt e e a e o ran e aememtat e e et ee st et e e mertat Sttt n e e emnebt et et ae et st e e emra bt et aaenten e e stmra s AR TR et aenen
¥ —
A AN A —eiTp - o —
-80
ElG)
1 18
Frequency (GHz)
Range (6rzd FEUABU Fef/Attn  Dat/fvg Mot Sueep Pt=  faups/fode Fosition farge (Gz) [ Ref/Attn  Det/fvg Hode Sumep Fis Fupsifode FPosition
1:9-18 1M(-6dB 2848 AJER Avgl R B/ 18 M 216 dege 165 ¢
SUL SUWON Lab Chamber 1 2828 Jul 21 15:18:37
Radicted Emissions
Praoject Number:4785497384
I Client: Somsung
Config:EUT
Mode:OLE Ant2 CHS
L Tested by:22933
PR =
A_l
It
& -5@ T -
= MS LIMIT (dBm)
s
T L e
5]
- 1=}
o
-80
98
9 1a 18
Frequency (GHz)
Renge (GFz) FEW/BN Fef/Attn  Dst/Avg fode Sueep Ftz Swpe/fods  Poeition Flarge (EAz) FEA/UEH Ref/Aitn  Det/Avg fods Susep Fis  Fsups/Mode  Position

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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FCC ID: ASLSMF916B

Trace Markers

Frequency Meter Corrected Margin Azimuth Height
GHz

Marker (©Hn) F}iid,'n"f Det 3117_00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CHS5_HPF[dB] Re&;d'l"n)g RMS LIMIT (dBm) @) (0egs) om Polarity
0.206 -86.05 7 -22. - 16 -73.05 - -31.75 72 165 H
1.115 -85.73 R -21. -15. 16 7153 -61. -10.23 288 165 H
7.595 -87.52 R 4 -16. -15. 5 -66.52 -61. -5.22 144 165 H
0.206 -85.98 R 22, -15.1 16 -72.98 -41. -31.68 216 165 Vv
1.115 -85.74 R -21. -15.1 16 -71.54 -61. -10.24 180 165 Vv
7.595 -87.49 Ri 4 -16. -15. .5 -66.49 -61. -5.19 180 165 v

RMS - RMS detection
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CHANNEL, CH9

HORIZONTAL RESULT

SUL SUWON Lab Chamber 1 2828 Jul 21 15:54:41
5] T
: Rodicted Emissions
Froject Number:4785497384
B Client:Somsung
Config:EUT
Mode | OLB_Ant2_CHS
A Tested by:22933
T OO
3 4o
i
N
L -50
g RMS LIMIT CdlBm
%S; L M ——
S 5 3
O a.
— TR i ERNIPSRE Lt atedimam et
\ o — — -
-Ba
9@
1 18
Frequency (GHz)
fange (623 REUABU Ref/attn  Datifvg Mods Sweep Pte fups/fode Fosition Fange (82) R/ Ref/Attn  Detifvg Mok Susep Fls  Foupsiode Position
1:9-18 1M(-6dB) /M 2848 AJER Avg(RHS /M 18 M 252 dege 165 ¢
SUL SUWON Lab Chamber 1 2828 Jul 21 15:54:41
5] T
: Rodicted Emissions
Froject Number:4785497384
B Client:Somsung
Config:EUT
Mode | OLB_Ant2_CHS
2 B Tested by 22933
T OO
PR =
Ll
t
a -5 -
- =M IMIT Bm
i
£ e
- g
2 3
— 7R R B iéAdértill il i
o
-Ba
9@
] 1 18
Frequency (GHz)
fange (623 REUABU Ref/Attn  Datifug Moo Seep Fte fups/fode Fosition Fange (82) T/ Ref/Altn  Detifvg Hods Susep Pls  Fupsiode Position

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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FCC ID: ASLSMF916B

Trace Markers

Marker F'?g“:"cy Rz:éfr:g Det 3117 00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CH9_HPF[dB] cn"e"aififf RMS LIMIT (dBm) Margin Azimuth Height Polarity

2) (abm {dBm) (dB) (Degs) (cm)

124 -85.54 22 - 1 72.94 - 1164 216 165 H

65 87.53 R 2 17,9 5 2 67.33 6L 6.03 0 165 H

87.55 R 2 16.7 . 4 766.45 6L 5.15 72 165 H

85.52 R 22 15, 1 72.92 6L 1162 360 165 v

87.5 R 4 17,9 - 2 67.3 6L 6 144 165 v

87.52 R 412 16.7 4 66.42 6L 512 72 165 Vv

RMS - RMS detection
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10.2.3. SPURIOUS EMISSION 1164 MHz — 1240 MHz

TX Antenna 1 Patch

CHANNEL, CH5
HORIZONTAL RESULT

_UL SUWON Lab Chomber | 2820 Jul 21 1@:23:45
a]
Radicted Emissions
Praject Number:47859497384
e Client:Somsung
Config:EUT
Mod=: OLE_Art 1 _CHS
L Tested by:22933
e B e 8 8RR
T”i e e
¢
a
N
s 79 RMS L THIT (8w
T
& -9 R i B L 2 3
g Mo T o e " , At Mot o/ e A ¥ P Y .
—_ ] Hl—_) ..........
-12a
135
1. 164 T.24
Freguency (GHz)
Range (6rzd FEULABU Fef/Attn  Dat/fvg Mot Sueep Pt=  faups/fode FPosition farge (Gz) [ Ref/Attn  Det/fvg Hode Sumep Fis Fupsifode FPosition
1:17164-1, 24 1 206(- 5B ) / 50I-20/R/PD  AUJEF Avg(RMS e/ HHz 18 M B8 degs 1ES
_UL SUWON Lab Chomber | 2820 Jul 21 18:23:45
a
Rodicted Emissions
Praject Number:4785497384
L Client: Somsung
Config:EUT
Mode:OWE_Ant1 _CHS
- Tested by:22933
—45}---
5 68
Ll
It
4 75 RMS U THTT T EBH
3 =
B ] | R =N
§ -9 d 2 a
-185
-1z28
135
1. 164 1.24
Frequency (GHz)
Renge (GFz) FEW/BN Fef/Attn  Dst/Avg fode Sueep Ftz Swpe/fods  Poeition Range (6Hz) FEA/UEH Ref/Aitn  Det/Avg fode Susep Fis  Fsups/Mode  Position
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Trace Markers

e
Marker F'?g“:"cy Rz:éfr:g Det 3117 00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CHS_LPF(dB) %‘LQTLZ“ RMS LIMIT (dBm) Margin Azimuth Height Polarity
2 o, oo () (0egs) cm)
116704 -80.88 -36.9 -93.08 85, 778 36 165 H
120671 80.1 R 36.7 15, } OL7 85 64 0 165 H
12229 8147 R 36.8 15, . 92,97 85 767 36 165 H
1.18596 -80.82 R -36.8 15, . -92.72 -85. 7. 108 165 v
121811 -80.79 R 36.7 15, . -62.29 -85, 6. 324 165 v
123483 8151 R 9 36.7 15, . 9281 85 . 72 165 v

RMS - RMS detection
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CHANNEL, CH9

HORIZONTAL RESULT

_UL SUWON Lab Chomber | 2820 Jul 21 11:13:18
a
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Config:EUT
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Trace Markers

Meter Corrected Margin Azimuth Height

Marker F'?gt‘sz")cy ReaBdrlﬂrlg Det 3117 00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CH9_LPF(dB) R‘(Za;rwﬂn)g RMS LIMIT (dBm) o) (0egs) o Polarity
117555 -81.59 4 36,8 - -93.59 85, 829 288 165 H
12175 780.26 R 36.7 15, } 9176 85 6.46 252 165 H
22036 8167 R 36.7 15, . 93.07 85 777 36 165 H
18262 8 R -36.8 15, . -92.9 -85. 76 108 165 v
21135 -80.67 R -36.8 15, . -92.27 -85, 6.97 360 165 v
23286 8147 R 9 36.7 15, . 92.77 85 747 288 165 v

RMS - RMS detection
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TX Antenna 2 LDS

CHANNEL, CH5
HORIZONTAL RESULT
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_UL SUWON Lok Chamber | 2828 Jul 21 12:16:16
Radiated Emissions
Praject Number:4780407384
e Client:Somsung
Config:EUT
Mode | LB_Ant2_CHS
L Tested by:22933
] SR e e
E _EB e e
\_l
It
g =79 RMS L THIT (8w
& 5
_g@h. S &
g =0 a o o
—_ ] H% ................
—12a
135
1.164 T.24
Frequency (GHz)
Range (63 FEULABU Fef/Attn  Dat/fvg Mot Sueep Ft=  foups/fode Fosition farge (Gz) [ Ref/Attn  Det/fvg Hodes Sumep Fils  Fupsifode FPosition

Page 51 of 67

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15F(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789497384-E9V2 DATE: JUL 29, 2020
FCC ID: ASLSMF916B

Trace Markers

e
Marker F'?g“:"cy Rz:éfr:g Det 3117 00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CHS_LPF(dB) %‘LQTLZ“ RMS LIMIT (dBm) Margin Azimuth Height Polarity
2 el oo () (0egs) cm)
117092 -81.38 -36. - -93.48 85, 818 108 165 H
120007 80.83 R 36, 15, } 9253 85 723 0 165 H
12264 81.53 R 36, 15, . 93.03 85 773 08 165 H
116719 BL75 R 36. 15, . -93.85 -85. 855 16 165 v
1.2017 80.77 R -36. 15, . -92.47 -85, 717 08 165 v
122146 813 R 36.8 15, . 928 85 75 08 165 v

RMS - RMS detection
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CHANNEL, CH9

HORIZONTAL RESULT

_UL SUWON Lab Chomber | 2820 Jul 21 13:84:15
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Trace Markers

e
Marker F'?g“:"cy Rz:éfr:g Det 3117 00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CH9_LPF(dB) %‘LQTLZ“ RMS LIMIT (dBm) Margin Azimuth Height Polarity
2 el oo () (0egs) cm)
116909 -81.99 36,8 - -94.09 85, 879 36 165 H
121621 780.68 R 36.8 15, } 92.28 85 6.98 288 165 H
12289 811 R 36.7 15, . 92,51 85 72 324 165 H
1.16848 -80.9 R -36.8 15, . -93.02 -85. 77 180 165 v
1.21036 810! R 36.7 15, . -92.65 -85, 73 144 165 v
122282 812 R 9 36.8 15, . 92.79 85 7.4 324 165 v

RMS - RMS detection
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10.2.4. SPURIOUS EMISSION 1559 MHz - 1610 MHz

TX Antenna 1 Patch

CHANNEL, CH5
HORIZONTAL RESULT

SUL SUWON Lab Chamber 1 2828 Jul 21 18:48:89
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Radicted Emissions
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Config:EUT
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1:17558-1.81 1 200 -6/ 508I-20/8/F0  AUER/Plar AvglRHS Hua/NHz 1821 M 44 degs 165
_UL SUWON Lab Chomber | 2828 Jul 21 18:48:89
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Praject Number:4785497384
L Client: Somsung
Conf ig:EUT
Mode: OB Ant! CHS
L Tested by:22933
— 45}
5 68
Ll
It
4 75 RHS CTMTT TdBii Y
-
@ _gpgl.. a4 B
k =le] ) o E
-185
-1z28
135
1.559 .61
Frequency (GHz)
Renge (GFz) FEW/BN Fef/Attn  Dst/Avg fode Sueep Ftz Swpe/fods  Poeition Range (EHz) FEA/UEH Ref/Aitn  Det/Avg fode Susep Fis  Fsups/Mode  Position

Page 55 of 67

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15F(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789497384-E9V2 DATE: JUL 29, 2020
FCC ID: ASLSMF916B

Trace Markers

e
Marker F'?g“:"cy Rz:éfr:g Det 3117 00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CHS_LPF(dB) %‘LQTLZ“ RMS LIMIT (dBm) Margin Azimuth Height Polarity
2 el oo () (0egs) cm)
56981 -80.74 35 - -91.84 85, 65 288 165 H
59317 81.69 R 35, 15, } 92.79 85 7.4 216 165 H
60658 81.38 R 35, 15, . 92.48 85 7.1 72 165 H
57445 -80.55 R 35 15, . -91.65 -85. 63 216 165 v
59144 8113 R 36 15, . -92.33 -85, 7.0 288 165 v
60714 81 R 35.9 15, . 921 85 68 72 165 v

RMS - RMS detection
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DATE: JUL 29, 2020

CHANNEL, CH9

HORIZONTAL RESULT
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Trace Markers

Met C ted

Marker F'?gﬁ,sz”)cy Rea}?n;g Det 3117_00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CH9_LPF(dB) %:;Slin)eg RMS LIMIT (d8m) N}‘;’é‘)‘” *}gg“s')h “(‘Z',g')“ Polarity
57063 £ 35 -91.86 85 656 288 165 H
58241 -81. R -35. -15. R -92.4: -85. -7.13 324 165 H
6052 -80. R -35. -15. R -91. -85. -5.94 36 165 H
5720 81 R 35. 5 - % 85 89 144 165 v
5011 809 R 36 15, . 92 -85 6.83 252 165 v
60393 -80.6: Rl -35.8 -15. R -91. -85. -6.34 36 165 \

RMS - RMS detection
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TX Antenna 2 LDS

CHANNEL, CH5
HORIZONTAL RESULT
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1:17558-1.81 1 200 -6/ 508I-20/8/F0  AUER/Plar AvglRHS Hua/NHz 1821 M 324 dege 165 o
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Trace Markers

e
Marker F'?g“:"cy Rz:éfr:g Det 3117 00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CHS_LPF(dB) %‘LQTLZ“ RMS LIMIT (dBm) Margin Azimuth Height Polarity
2 o, oo () (0egs) cm)
156609 -80.3 35.9 - 914 85, 6.1 144 165 H
158154 80.84 R 35.9 15, } 9104 85 6.64 288 165 H
15945 80.67 R 36 7 85 6.57 180 165 H
156874 80.71 R 35.9 1 -85. K 72 165 v
1.58088 81.35 R 35.9 5 85. - 144 165 v
160516 80.61 R 35.9 1 85 64 252 165 v

RMS - RMS detection
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DATE: JUL 29, 2020

CHANNEL, CH9

HORIZONTAL RESULT

_UL SUWON Lab Chomber | 2820 Jul 21 12:46:44
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Trace Markers

Meter Corrected
Marker F'?gﬁ,sz”)cy Reaa'-nn)g Det 3117_00168717 0.96-18GHz[dB] Dist. Corr. (dB) Conv. Fact. (dB) UWB_CH9_LPF(dB) R(Za;mg RMS LIMIT (d8m) N}‘;’é‘)‘” *}gg“s')h “(‘Z',g')“ Polarity
156869 8101 35 5 92 85 681 108 165 H
1.58001 -81.63 R -35. -15. R -92. -85. -7.43 360 165 H
160414 - 8 R -35. -15. R -92. -85. -7.08 288 165 H
15665 8027 R 35. 15, - o1 85 6.07 180 165 v
157935 ~80.96 R 35. 15, . -92.06 -85 6.76 252 165 v
16075 -81.07 Rl -35. -15. R -92.17 -85. -6.87 288 165 \

RMS - RMS detection

Page 62 of 67
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15F(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789497384-E9V2
FCC ID: ABLSMF916B

DATE: JUL 29, 2020

10.3.

WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz

q:UL SUWON Lab Chamber | 2828 Jul 22 14:89:57
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ql:UL SUWON Lab Choamber | 2828 Jul 22 14:89:57
Rodicoted Emissions - 3 Meters
Praoject Number:4785497384
S Client: Somsung
ConfigiEUT / AC Adopter
_ | [Mode Be lou_16H=_ULB
et “{Tested by: 20881
G55 |- --eemerrecccemasmeheereemmmmmmsssseehennmsssseseenioescesases e emmmmmfre e oo oo s s prenere e eeeseer £ emsse e vemmmmsas e eesrenre s emss s e e emsse e e
AR MO SRR SRR SRR SRS SR SO S RSSO SRRSO OSSR NUSRONE SOOI SORONE SO SRS SO
a 55
; ’_
©
a
2 A OPR T ORI
E o
3 i 5 H
B = 7 d mn W o g
2 i aly,
55.....
15
5
368 =L Ta8g
Frequency (MHz)
fange (M) RELABN Ref/Attn  Detifug Moo Fte fups/fode Fosition Fange (i) [Er Ref/Altn  Detifvg Hods Susep Pls  Fupsiode Position

VERTICAL
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REPORT NO: 4789497384-E9V2
FCC ID: ASLSMF916B

DATE: JUL 29, 2020

Below 1GHz Data

Trace Markers

Meter Corrected . . .
Frequency - : s Margin Azimuth Height -
Marker (MHz) R(sgﬂls;g Det VULB9163_750 Below_1G[dB] (3;3(\1;;\% QPk Limit (dBuV/m) (B) (Degs) (cm) Polarity
1 41.058 42.59 Pk 19 -30.6 30.99 40 -9.01 0-360 300 H
2 57.16 44.17 Pk 19 -30.3 32.87 40 -7.13 0-360 400 H
3 105.175 47.32 Pk 17.8 -29.5 35.62 43.52 -7.9 0-360 300 H
4 41.349 51.7 Pk 19 -29.7 41 40 1 0-360 100 \
5 59.1 45.67 Pk 18.7 -29.3 35.07 40 -4.93 0-360 100 Vv
6 *75.105 50.31 Pk 13.5 -29.2 34.61 40 -5.39 0-360 100 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Meter Corrected . . . .
Frequency | poading Det | VULB9163 750 | Below_1G[dB] Reading QPk Limit Margin Azimuth | Height | oo G
(MHz) (dBuv) (dBuvim) (dBuV/m) (dB) (Degs) (cm)
41.349 39.59 Qp 19 -29.7 28.89 40 -11.11 332 100 \Y
59.1 42.59 Qp 18.7 -29.3 31.99 40 -8.01 20 105 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Qp - Quasi-Peak detector
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FCC ID: ASLSMF916B

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

RESULTS
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11.1.1. AC Power Line

LINE 1 RESULTS

'\HUU SUWON Lak AC Shield Room 2828 Jul 22 14:48:14
i i A Conducted RFI Uaoltage
ag Project No:4789497384
Client Name:Somsung
Config:EUT / AC Adapter
Mode:AC_Line ULE
2 Test by 22933
o TB
a -
u - —
5 6@ = PR 4 RTT o
- L e
o Q I
~ B 5 i
5 5B : = ;
b ;
E ¥
fYe]
2  4Br2 i
@ g 4
3 WA e
2 Vin iy 6 [ :
381N B '
/ i i A
i YA el il Aiwméﬁwr fHMb'e
Ela ! :
iﬂw
"w“n..w.vaMW"lwm"hM
L e S
.15
Frequency C(MHz)
Fonge (20 ] Ref/fttn  Det/ivg Mode Sucep Ptz #5epc/oe  Label Ronge (M2} RER/UBU Ref/fttn  Det/éng flode Sucap Fta  Fwpo/fode Lobe

Trace Markers
Range 1: Phase L1 .15 - 30MHz

Frequency Meter 101836_L1] CABLELOs  corected Fgg%:;T Margin F((Z:('.‘,: TD:;T Margin
Marker (MH?2) '?ggﬂ'\;‘f Det dB] S(dB) ( d';‘(*j\‘/’gl‘tgs» 15 Class B (dB) 15 Class B (dB)
QP AV

1 165 45.82 Pk 9.9 1 55.82 65.21 9.39 - -
2 159 27.27 Av 9.8 1 37.17 - - 55.52 -18.35
3 195 43.74 Pk 9.8 2 53.74 63.82 -10.08 - -
4 195 25.41 Av 9.8 2 35.41 - - 53.82 -18.41
5 252 39.51 Pk 9.6 2 49.31 61.69 -12.38 - -
6 243 20.24 AV 9.6 2 30.04 y X 51.99 -21.95
7 429 31.91 Pk 9.8 2 41.91 57.27 -15.36 N -
8 429 14.04 Av 9.8 2 24.04 . - 47.27 23.23
9 5.247 23.1 Pk 9.7 3 33.1 60 -26.9 - -
10 5.244 11.96 Av 9.7 3 21.96 : y 50 -28.04
11 12.753 33.65 Pk 9.7 3 43.65 60 -16.35 - -
12 12.762 20.49 Av 9.7 3 30.49 : - 50 -19.51

Pk - Peak detector
Av - Average detection

Page 66 of 67

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15F(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4789497384-E9V2 DATE: JUL 29, 2020
FCC ID: ASLSMF916B

LINE 2 RESULTS

AULI SUWON Lak AC Shield Roam 2828 Jul 22 14:48:14
E ; | . Conducted RFI Uaoltage
Project No:4789497384

98 Client Nome:Samsung
Config:EUT / AC Adapter
Mode:AC_Line ULE

8a S : Test by 22933

|

(dECulalts)) Phase

iy ot £
" ’W,',,,,mewww .

Frequency (MHz)

Renge (MHz) FBU/ VBN Rei/Aitn Deiffvg Mods Swesp Ptz d5pe/Mode  Label Fonge (Miz) RBLUBU Ref/fttn  Dst/fvg fode Susep Ptz Fiwps/Mode Lobe
2:.15-38 (-l / 8118 Ple/ e 18m=s 3eHz 9968 1/WRL Phase N

Range 2: Phase N .15 - 30MHz

Meter Corrected CPR 47 . CrR 47 .
Marker Frequency Reading Det 101836_N[d CABLELOS Reading FCC PART Margin FCC PART Margin
(MHz) (dBuv) B] S(dB) (dB(uVolts)) 15 %I?:ss B (dB) 15 CAI%ss B (dB)
13 .153 43.72 Pk 9.7 1 53.52 65.84 -12.32 - -
14 .156 22.71 Av 9.8 A 32.61 - - 55.67 -23.06
15 222 39.65 Pk 9.7 2 49.55 62.74 -13.19 - —
16 .24 20.88 Av 9.6 2 30.68 - - 52.1 -21.42
17 .528 31.21 Pk 9.8 2 41.21 56 -14.79 - -
18 .528 14.86 Av 9.8 2 24.86 - - 46 -21.14
19 5.28 20.34 Pk 9.7 .3 30.34 60 -29.66 - —
20 5.28 11.67 Av 9.7 .3 21.67 - - 50 -28.33
21 12.093 31.2 Pk 9.7 3 41.2 60 -18.8 - -
22 12.072 19.02 Av 9.7 3 29.02 - - 50 -20.98
23 13.362 28.37 Pk 9.7 4 38.47 60 -21.53 - -
24 13.356 19.16 Av 9.7 4 29.26 - - 50 -20.74

Pk - Peak detector
Av - Average detection

END OF TEST REPORT
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